Novel diamino imidazole and pyrrole-containing polyamides: Synthesis and DNA binding studies of mono- and diamino-phenyl-ImPy*Im polyamides designed to target 5'-ACGCGT-3'.
Pyrrole- and imidazole-containing polyamides are widely investigated as DNA sequence selective binding agents that have potential use as gene control agents. The key challenges that must be overcome to realize this goal is the development of polyamides with low molar mass so the molecules can readily diffuse into cells and concentrate in the nucleus. In addition, the molecules must have appreciable water solubility, bind DNA sequence specifically, and with high affinity. It is on this basis that the orthogonally positioned diamino/dicationic polyamide Ph-ImPy*Im 5 was designed to target the sequence 5'-ACGCGT-3'. Py* denotes the pyrrole unit that contains a N-substituted aminopropyl pendant group. The DNA binding properties of diamino polyamide 5 were determined using a number of techniques including CD, ΔT(M), DNase I footprinting, SPR and ITC studies. The effects of the second amino moiety in Py* on DNA binding affinity over its monoamino counterpart Ph-ImPyIm 3 were assessed by conducting DNA binding studies of 3 in parallel with 5. The results confirmed the minor groove binding and selectivity of both polyamides for the cognate sequence 5'-ACGCGT-3'. The diamino/dicationic polyamide 5 showed enhanced binding affinity and higher solubility in aqueous media over its monoamino/monocationic counterpart Ph-ImPyIm 3. The binding constant of 5, determined from SPR studies, was found to be 1.5 × 10(7)M(-1), which is ∼3 times higher than that for its monoamino analog 3 (4.8 × 10(6)M(-1)). The affinity of 5 is now approaching that of the parent compound f-ImPyIm 1 and its diamino equivalent 4. The advantages of the design of diamino polyamide 5 over 1 and 4 are its sequence specificity and the ease of synthesis compared to the N-terminus pyrrole analog 2.